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(54) System and method for remote access to a telephone switching system using internet 
protocol networks 


(57) Disclosed is a communication system for re- 
mote access to a telephone switching system, such as 
a private branch exchange (PBX) switch located at a 
company's main office, using an Internet Protocol (IP) 
network, such as the Inlemet The system further com- 
prises a voice to IP gateway coupled to the telephone 
switching system and the IP network, and a computing 


device, such as a personal computer capable of con- 
necting to and communicating with the IP network. By 
communicating through the IP network and the gateway 
with the telephone switching system, the computing de- 
vice gains access to functions supported by the switch, 
thus providing a remote user of the system with a virtual 
main office desktop environment. 
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Description 

FIELD OF THE INVENTION 

The present invention relates to a connmunication 5 
systenn providing remote access to a telephone switch- 
ing system, in particular to a communication system pro- 
viding remote access to a telephone switching system 
through an Internet Protocol network. 

10 

BACKGROUND OF THE INVENTION 

An explosive growth and increasing popularity of 
digital communication networks have changed not only 
the manner in which inlormation is accessed, ex- is 
changed and disseminated, but also the manner in 
which personal communications are handled As digital 
communication networks are capable ol transmitting 
any digital signals complying with the network's proto- 
cols, they can also transmil signals traditionally handled 20 
by other communication networks, such as telephone 
signals digitized prior to transmission 

Among various digital communication networks, 
both private and public, the Internet has become by far 
tho most popular one. Through its open (non-propric- ^5 
tary) communication protocols and architecture, this 
network has attracted a large number of users. Accord- 
ing to some estimates, the number of computers perma- 
nently connected to and exchanging data through the 
Internet is approaching 70 millions and constantly grow- 30 
ing. These estimates do not include personal computers 
of individual users, which computers become connected 
to the Internet on an occasional basis, usually through 
Internet Service Providers (ISP), whose computers are 
permanently connected to the Internet. Through a vari- 35 
ety of physical links, from satellite links to residential tel- 
ephone lines, the Internet has become a truly global 
phenonnenon. With the growing popularity of the Inter- 
net, access to this network has become ubiquitous in 
most parts of the world both on a contractual (through -to 
ISP) and on an occasional basis For example, a grow- 
ing number of hotels and business centers throughout 
the world offer such an access to their customers on *as 
you go" basis 

The popularity of the Internet and its protocols re- -^s 
suited in development of private networks ustng Internet 
protocols, in particular Transmission Control Protocol/ 
Internet Piolocol (TCP/IP) and HypeiTexl Transfer Pro- 
tocol (HTTP), as their communication standard. These 
networks, known as intranets, are usually set up by com- so 
panies. corporations, or other organ tzatkxis. to facilitate 
the exchange of information and communication be- 
tween tho members of tho organization Thoy covor a 
broad spectrum of sizes, from small, in-house (office) 
networks to networks spanning the globe. The use of IP ss 
protocols by intranets facilitates their connmunication 
with other IP networks, in particular with the Internet 

From Its inception, the Internet supported a number 


of protocols for communication and exchange of infor- 
mation, such as electronic mail (e-mail), file transfer 
(ftp), and connection to a remote computer to access 
directly its resources (telnet), with some other protocols, 
most notably HTTP, added later on. The popularity of 
the Internet and ubiquitous access thereto resulted in a 
growing pressure to use this network as a transmission 
medium for real time communication services, such as 
voice mail, videoconferencing, and k)ng distance tele- 
phone calls, to mention the most popular ones. To ac- 
cess these, as any other kind of communication services 
available through the Internet, users connect their per- 
sonal computer to a local ISP's computer, usually using 
a modem and a local pubib switched telephone network 
(PSTN), to obtain direct connection to the Internet. Once 
connected to the Internet, they use their personal com- 
puter to run software performing the desired function, 
using the Internet as a communication medium. For In- 
ternet telephony, a full duplex voice communication is 
possible, using a personal computer running-appropri- 
ate software. As long distance telephony over Internet 
becomes increasingly popular, and with supporting soft- 
ware offered on a commercial basis, Internet telephony 
is seen as a potential threat to revenues of major tele- 
com carriers. 

Using digital communication networks for both data 
transmission and communications is known in the prior 
art. For example. US Pat. No. 5,608,766 discloses a 
messaging and communication system using digital 
connmunication networks, in particular the Internet, as a 
communication medium. The system, which includes 
the feature of telephony over digital networks, allows a 
subscriber to retrieve from a remote location a variety 
of messages (e-mail, fax, voice, video, etc.) using a per- 
sonal computer, telephone, or a fax machine. Messages 
to be retrieved by the subscriber are sent to and stored 
in subscriber's electronic mailbox located in subscriber's 
host access node (a commercial access providing com- 
puter), using an e-mail address and fax and telephone 
nunnbers unique to the subscriber, thus providing him 
with a virtual office environment. The access nodes, 
which are distributed throughout the world (and/or 
throughout a country), are linked and communicate 
through digital data communication networks, in partic- 
ular through the Internet. The subscriber always uses a 
local PSTN to connect to the access node closest to his 
physical location. If he wants to access from a remote 
location his electronic mailbox located at his host access 
node (computer), the locally accessed node (computer) 
communicates via the Internet with the subscriber's host 
node, transfers the content of the subscriber's electronic 
mailbox to the local access node, and from there to the 
subscriber's personal computor. Real time communica- 
tions, such as telephone or fax communications, are 
handled in a similar manner, so that independently of 
the distance separating the subscrtt^er from his host 
node only a kx:al phone call is required 

Such a highly centralized system requires an infra - 
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structure of access nodes, which presently does not ex- 
ist ^nd hHS to be created. It also Ignores the fact that an 
easy direct access to the Internet became ubiquitous in 
many parts of the world, at the cost of a local telephone 
call Most importantly, however, the system proposed by 
US Pal No 5.608.786 ignores the fact that many com- 
panies and organizations have already proylded their 
. employees, usually through private telephone switching 
systems, such as private branch exchanges (PBX), with 
personal telephone and facsimile numbers, as well as 
voice and c-mail boxes. Consequently, instead of creat- 
ing a centralized virtual office environment proposed by 
US Pal No 5 508.786.it would be preferable to provide 
a remote access to employee's main office facilities, 
should iho omployco find himself in a geographical lo- 
cation remote from the office. The present invention rec- 
ognt/cs this need and proposes means to achieve this 
goal 

Systems lor remote access by employee to tele- 
phone facilities oflof od by employee's company, usually 
at Itie cof nprtriy'b rnani office, are known in the prioi art. 
However sucri systems use an expensive hardware 
and can bo accessed only through telephone networks. 
This rrwikcs tttoir use oven more expensive, as a long- 
distance c«ill iG required for the access from geograph- 
ically rornoio locations Additionally, such systems are 
usually bmitod to voice communications and cannot pro- 
vide multiple media streams on a single connection. The 
present mvonton proposes a system for remote access 
to telephone tactlilies and other resources offered by 
employee's mam office, which system is free of many 
prior ad limitations 

SUMMARY OF THE INVENTION 

The aim of the invention is to provide a virtual main 
office desktop environment to employees of a company 
or corporation working at a kxration remote from the 
company's mam office, such as company's sales forces, 
business iravolors. tejecommuters. etc. Independently 
of his actual geographical location, with a single local 
telephone call the employee may obtain full access to 
communication services offered by his nnain office, in- 
cluding tciepnone services integrated messaging 
(voice o-mail lax), as well as to sen/ices supported by 
an IP network Telephone services available to the em- 
ployee will depend mostly on capabilities of the tele- 
phono switching system operated by the company and 
may include mcorntng and outgoing calls, voice mail ac- 
cess, call transfer conference call, directory access, call 
logging visual message waiting, callmg line ID, etc. 
Services supported by an IP network will be available if 
the compciny owns or subscribes loan intranet, and may 
include access to a Web browser, file transfer access 
to company's databases, etc In other words, the main 
office communication, messaging, and IP network sup- 
ported services available to the employee at a geo- 
graphically remote location are the same as those of- 


fered to the employee working at his desk in the main 
office. 

According to one aspect, the invention provides a 
conrununication system comprising an Internet Protocol 
5 (IP) network, a telephone switching system, a gateway 
coupled to the telephone switching system and the net- 
work, for receiving and transmitting signals between the 
telephone switching system and the IP network, and a 
computing device capable of connecting to and commu- 
te nicating with the IP network. After connecting to the IP 
network, the computing device communicates trough 
the gateway with the telephone switching system of the 
main office, to obtain remote access to telephone com- 
munication functions and other resources supported by 

^5 the telephone switching system and the IP network. 

According to another aspect, the invention provides 
a method of providing remote access to a telephone ( 
switching system through an Internet Protocol (IP) net- 
work, which method comprises the steps of: providing 

^0 a gateway coupled to the telephone swilphjog system 
and the IP network, the gateway being capable of re- 
ceiving and transmitting signals between the telephone 
switching system and the IP network; providing a com- 
puting device capable of connecting to and communi- 

^5 eating with the IP network; connecting tho computing 
device to the IP network; and using the computing de- 
vice to communicate with the telephone switching sys- 
tem through the IP network and the gateway, to obtain 
access to functions supported by the switching system. 

30 According to yet another aspect, the invention pro- 
vides a method of providing a virtual main office desktop 
environment for a remote user of a main office resourc- 
es, which method comprises the steps of: providing a 
gateway coupled to a telephone switching system of the 

35 rnain office and to an internet Protocol (IP) network, the 
gateway being capable of receiving and transmitting sig- 
nals between the telephone switching system and the 
IP network; providing the remote user with a computing 
device capable of connecting to and communicating 

'*o with the IP network; connecting the computing device to 
the IP network at an arbitrary location remote from the 
main office; communicating with the main office tele- 
phone switching system through the IP network and the 
gateway, to obtain remote access to functions and re- 

J5 sources supported by the mam office telephone switch- 
ing system and the IP network, thus creating the virtual 
main office desktop environment for the rennote user. 

To communicate through the IP network and the 
gateway with the telephone switching system and to 

50 take advantage of various functions and resources sup- 
ported by the telephone switching system and the IP 
network, a suitable client software installed on the com- 
puting device, usually a personal computer, is required. 
Running the client software during a communication 

55 sessk^n provides an easy, usually point-and-click ac- 
cess to all functions of the accessed telephone switch- 
ing system For handling voice communication func- 
tions, the computer has to be equipped with a suitable 
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audio processor and audio transducer 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 Is a block diagram of a general embodiment 
of the communication system of the invention; 

FIG. 2 is a block diagram of the communication sys- 
tem of FIG. 1 according to one preferred embodi- 
ment; 

FIG. 3 is a block diagram of the communication sys- 
tem of FIG. 1 according to another preferred em- 
bodiment; 

FIG. 4 is a block diagram of a general embodiment 
of a voice to Intemet Protocol gateway; 

FIG. 5 is a block diagram of the gateway of FIG. 4 
according lo one preferred embodimenl. 

DETAILED DESCRIPTION OF THE PREFERRED 
EfulBODIMENTS 

Referring to FIG 1 , the communication system 1 of 
the invention comprises a computing device 4. such as 
a personal computer, located at a point remote from a 
telephone switching system 12. such as a private 
branch exchange (PBX) located at a company's main 
office The switching system 12 may further include a 
voice mail system 14. The computing device 4. which is 
capable of connecting to and communicating with an In- 
ternet Protocol (IP) network 6. such as the Internet or 
an intranet, uses the network for communication with the 
telephone switching system 12. through a voice to In- 
ternet Protocol (IP) gateway 10. 

To obtain access to functions offered by the tele- 
phone switching system 12. a remote user connects the 
computing device 4 to the IP network 6. Once connec- 
tion with the IP network 6 is established, an access re- 
quest is sent from the computing device 4 through the 
IP network 6 to the telephone switching system 12. A 
call router 8 handles the access request and the call is 
normally directed to a free port of the gateway 10. and 
through the gateway 1 0 to the telephone switching sys- 
tem 12. Once connection with the telephone switching 
system 12 is established, the user may access available 
functions of the switching system 12, such as incoming 
and outgoing calls, facsimile transmission. vok:e mail 
access, call transfer, conference call, directory access, 
call logging, visual message waiting, calling line ID, etc. 
This access to functions supported by the switching sys- 
tem 12 is in all rospocts identical with that offered to the 
main office workers, except for the fact that a computing 
device 4 is used for gaining the access and handling the 
resulting communications. 

The IP network 6 used by a remote user for access- 
ing the mam office resources, means of connecting to 


the network, and topology of connection may vary, de- 
pending on user's particular location. As a general rule, 
the connection to the network takes place always 
through an access point closest to the user's geograph- 
s ical location, usually at no or a modest cost. In many 
cases, the I nternet is the I P network of choice, as a pub- 
lic IP network ubiquitous in most parts of the world. If 
the access point to the Internet is a local ISP, the con- 
nection is normally a dial-up connection through the lo- 
10 cal PSTN using a modem. However, if a direct connec- 
tion to the Internet is available at a particular location, it 
can also be used for connecting to the Internet. Through 
the Internet, the user may connect directly to the gate- 
way 10 and. through the gateway, to the company's tel- 
15 ephone switching system 1 2. If the company owns or 
subscribes to a private IP network (an intranet) and no 
dial-up or direct access to the intranet exist at the user's 
geographical location, the Intemet may be used to se- 
cure connection to the intranet and. via the intranet, to 
the gateway 10 and the telephone swilching system 12. 
If a dial-up connection to the intranet is available through 
a local PSTN, the user may connect to the intranet using 
his computer and a modem. If the user is located at a 
place, such as company's branch office, where his com- 
puter may bo connected directly to the intranet, ho may 
use this connection to gain access to the gateway 10 
and the company's main office telephone switching sys- 
tem 12. Connecting to the company's intranet provides 
the user with access to all resources of the intranet, in 
addition to access lo the gateway 10 and. through the 
gateway, to the company's telephone switching system 
12 and its functions. Connecting directly to the gateway 
10 through an IP network other than the intranet, such 
as the Intemet, provides the user only with access to 
functions supported by the telephone switching system 
12. 

FIG. 2 shows a connection topology of the commu- 
nication system of the invention according to one pre- 
ferred embodiment. This topology is preferred for loca- 
tions of a remote user where only a dial-up connection 
to the Internet is available. According to this-embodi- 
ment, the communication system 2 comprises a com- 
puting device 4 located at a geographical location re- 
mote from a main office 32, which computing device 4 
is connected to and communicates with the Internet 26. 
The connection to the Intemet is established as a dial- 
up connection to a local ISP 24. through a local PSTN 
22. using a modem (not shown in the drawing) coupled 
to the computing device 4. The Internet 26 Is used to 
ensure communication between the computing devk:e 
4 and a corporate intranet 28. This communication takes 
place through a corporate firewall 30. to prevent any un- 
authorized access to the intranet. Once connected lo 
the corporate intranet 28, the user of the computing de- 
vice 4 gains access to the intranet's resources, such as 
his e-mail box. a Web browser, access to company's da- 
tabases, file transfer and exchange, etc Through the 
intranet 28. he also obtains access to other rmln office 
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resources known to those skilled In the art, such as a 
Personal Agent 34, a Computer Telephone Interface 
(CTI) 36 and. in particular, to a telephone switching sys- 
tem 42, including a voice mail system 40. Access to the 
switching system 42 is possible through a telephony 
gateway 38, which is a voice to IP gateway. Once con- 
nected to the gateway 38, and. through the gateway 38 
to the telephone switching system 42. the user may use 
the computing device 4 to access all the functions sup- 
ported by the telephone switching system 42. By ac- 
cessing the voice mail system 40, he can retrieve and 
register voice messages. By accessing his Personal 
Agent 34. he can register or update information left with 
the Agent, such as his travel schedules. The CTI inter- 
face 36 may allow more sophisticated control of the tel- 
ephone swrtching system and may provide the user with 
useful information about persons and places being 
called. 

FIG. 3 shows another example of connection topol- 
ogy of Ihe communication system according to the in- 
vention. This topology is preferred for locatkxis of a re- 
mote user where a dial-up. but not direct connection to 
the company's intranet is available. This topok>gy does 
not necessarily imply a geographical location close to 
the main office 32, as some intranets may span consid- 
erable distances. In this case. the. connection with the 
corporate intranet 28 is established by a computing de- 
vice 4 equipped with a modem (not shown in the draw- 
ing) through the local PSTN 22 and a modem 44, the 
latter being pari of the corporate intranet 28. As for the 
connection topology shown in FIG. 2. also this connec- 
tion topology provides the user with access to resources 
of both the corporate intranet 28 and the main office 32. 

It should be stressed that as a result of using an IP 
network for communication with the main office, all ac- 
cessible resources of the main office become available 
to the user not only on a single connection, but also at 
the same time. In other words, multiple media streams 
become available to the user of the system on a single 
connection As a result, the user is not limited to choos- 
ing one function or application at a time but rrtay access 
several functions and applications at the same time, for 
example he may search a database when listening to 
voice messages left in his voice mail box and reviewing 
messages left in his e-nnaii t>ox. 

A computing device preferred for use with the com- 
munication system of the invention is a personal com- 
puter (PC), either a desktop or a laptop PC. Mobile users 
usually prelei Ihe latter foi its enhanced portability How- 
ever, other computing devices capable of running suit- 
able client soltware. such as an intelligent telephone, 
may also be used in the system of the invention. An in- 
tolligont tclophonc may be sometimes preferred for its 
native ability of handling voice communications, but may 
not be adequate for other functions and applications 
which may be available to the user, for example those 
involving graphics, whereas a personal computer is nor- 
mally able to emulate all the functions of an intelligent 


8 

telephone by running suitable software. On the other 
hand, for handling voice communications, the personal 
computer has to be equipped with an audio signal proc- 
essor, such as a sound card, and an audio transducer, 
5 such as a microphone and speakers or a headset For 
microphone and speakers, to handle full duplex voice 
communk:ations, an audio processor with echo cancel- 
lation capability is normally required. The greater com- 
plexity of the audio processor necessary for microphone 
10 and speakers usually makes the headset a preferred au- 
dio transducer for full duplex voice communications. 

For a dial-up connection to the IP network, the com- 
puting device has to be equipped with a modem, either 
internal or external. To maintain an adequate speed of 
?5 data transfer, a high speed modem (28.8 Kbps or better) 
is preferred. It should be noted that in some cases the 
speed of data transfer may be limited by factors inde- 
pendent of the user's nrwDdem, such as the speed of con- 
nection to the local I SR 
20 To communicate with the voice to IP getaway and 
to remotely access various functions and resources of 
the telephone switching system and the IP network, a 
suitable client software must be installed and running 
on the computing device. This software should not only 
25 support the required functionality to the computing do- 
vice, such as its ability of handling voice communica- 
tions, but also provides an easy, for example a point- 
and-click access to available functions and resources of 
the accessed intranet and telephone switching system 
30 This software may be a proprietary software, for exam- 
ple bundled with the voice to IP gateway, or can be pur- 
chased from a third party. 

The voice to IP gateway is an important part of the 
communication system according to the invention. Be- 
35 ing coupled to both the IP network and the telephone 
switching system, the gateway makes possible commu- 
nications between these two parts of the communication 
system, which operate according to different standards 
and protocols. In essence, the gateway acts as an in- 
40 terpreler between the IP network and the telephone 
switching system, by receiving signals from tjoXh and 
converting them, prior to transmission, to standards and 
protocols of the part of the system to which the received 
signals vyill be transmitted. 
4^ Relerring to FIG. 4 which shows a block diagram of 
a general embodiment of the gateway, a voice to IP 
gateway 50 comprises an IP interface 52. whrch re- 
ceives signals from and transmits signals to an IP net- 
work 6. Signals received from the IP network 6 are de- 
so coded by the IP interface 52 and, depending on their 
nature, forwarded either to an audb processor 54 or to 
a signalling processor 56. These two components of the 
gateway 50 perform further processing of the signals re- 
ceived from the IP interface 52, such as docompresswn 
55 of compressed digitized voice sigr^als, silence regener- 
ation, and echo cancelling, before forwarding the sig- 
r^ls to a telephone switch interface 53 The telephone 
switch interface 58 adapts the signals received from 
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processors 54 and 56 to telephony standards and pro- 
tocols, before sending them to a telephone switching 
system 12 These processing operations are reversed 
for signals flowing from the telephone switching system 
12 to the IP network 6. 

FIG 5 shows an implementation of the voice to IP 
gateway of FIG 4, which implementation of the gateway 
may be used in the communication system of the inven- 
tion The gateway 60 consists of two parts. Identified by 
reference numbers 62 and 70, respectively. The first 
part of the gateway 60. a PC Digital Signal Processing 
(PC DSP) card 62. consists of a telephony interface 64, 
a codor-dccodcr (Codec) 66. and a PC interface 68. The 
telephony interface 64 and the coder-decoder 66 of the 
PC DSP card 62 perform functions of the telephone 
switch inicrlaco 58 and the audio and signalling proces- 
sors bA and bb respectively of the general embodiment 
of the voice to IP gateway shown in FIG. 4. Through the 
PC intorlaco 68. the PC DSP card 62 communicates 
with Us host computer and the second part 70 of the 
gateway The PC DSP caid 62 is implemented mostly 
in hardware as a plug-n card for a personal computer, 
said computer also running software components of the 
card. 

The second part 70 of the gateway 60 is implement- 
ed in software that is normally installed on the same per- 
sonal computer as the PC DSP card 62 and its software 
components This part of the gateway performs func- 
tions of Iho IP interface 52 of the general embodiment 
of the voice lo IP gateway shown in FIG 4. The main 
components of this pan of the gateway are a real time 
processing (RTP) interface 72. a H.323 protocol stack 
74. comprising a H 225 media channel module 80. a H. 
245 call control module 82, and a H.225 call signalling 
module 84. an Internet Protocol stack 76. and a call con- 
troller 78. the latter performing functions of the signalling 
processor 56 of FIG 4 This part of the gateway adapts 
real time signals received from the PC DSP card 62 to 
Internet Protocol standards, before sending them to the 
IP network 6 In the opposite direction, it converts sig- 
nals received from the IP network 6 into real time signals 
and forwards them to the PC DSP card 62 for further 
processing 

Voice to Internet Protocol gateways identical with or 
similar to the gateway rcprosonied in FIG. 5 are com- 
meraally available from varous manufacturers and can 
usually cooperate with any IP network, including the In- 
ternet and intranets, and with any telephone switching 
system, including private branch exchanges (PBX), 
Key. and Centrex switches. 

Although various preferred embodiments of the 
present invention have been described herein, it will be 
appreciated by those skilled in the art that variations 
may bo made thereto without departing from the spirit 
and scope of the invention, as defined in the appended 
claims 

In particular, in the present context, the term *IP Net- 
work* is intended to encompass both networks employ- 


ing the Internet Protocol proper, and networks using al- 
ternative packet-switched protocols having simitar de- 
livery characteristics. Similarly, the term "the Internet" is 
intended to encompass any and all such public IP Net- 
s works, whilst the term "an intranet" encompasses any 
and all such private IP Networks. 


Claims 

10 

1. A communication system comprising: 

an Intemet Protocol (IP) network; 
a telephone switching system; 

'5 - a gateway coupled to the telephone switching 
system and the IP network, for receiving and 
transmitting signals between the telephone 
switching system and the IP network; 
a computing device capable of connecting to 

^0 and communicating with the IP network. 

2. A communication system according to claim 1 , 
wherein the computing device communicates with 
the telephone switching system through the IP net- 

25 work and the gateway to obtain access to functions 
supported by the^ switching system. 

3. A communication system according to any of claims 
1 -2, wherein the IP network is either the Internet or 

30 an intranet. 

4. A communication system according to any of claims 
1 -3, wherein the computing device connects to the 
IP network either through a local public switched tel- 

3S ephone network (PSTN), or through a local Internet 
Service provider (ISP), or a combination thereof. 

5. A communication system according to any of claims 
1-2, wherein the IP network is an intranet and 

40 wherein the computing device either connects to 
the intranet through the Intemet, or connects to the 
intranet through a local public switched telephone 
network (PSTN), or a combination thereof, or con- 
nects directly to the intranet. 

45 

6. A communication system according to any of claims 
1 -5, wherein the gateway is a voice to Intemet Pro- 
tocol (IP) gateway 

50 7, A communication system according to any of claims 
1 -6, wherein the telephone switching system is ei- 
ther a private branch exchange (PBX) switch or is 
a Ccntrcx switch. 

55 8, A communication system according to any of claims 
1 -7, wherein the conrputing device is either a per- 
sonal computer or an intelligent telephone 
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9. A communication system according to any o1 claims 
1-8, wherein the computing device further compris- 
es an audio signal processor and an audio trans- 
ducer. 

10. A communication system according to claim 9. 
wherein the audio signal processor is a sound card 
and the audio transducer Is a headset. 

11. A communication system according to claim 9, 
wherein the audio signal processor has echo can- 
cellation capability and the audio transducer is a mi- 
crophone and speakers. 

12. A method of providing remote access to a telephone 
switching system through an Internet Protocol (IP) 
network, said method comprising the steps of: 

providing a gateway coupled to the telephone 
switching system and the IP network, for receiv- 
ing and transmitting signals between the tele- 
phone switching system and the IP network; 
providing a computing device capable of con- 
necting to and communicating with the IP net- 
work: 

connecting the computing device to the IP net- 
work; 

using the computing device to communicate 
with the telephone switching system through 
the IP network and the gateway, to obtain ac- 
cess to functions supported by the switching 
system. 

13. A method of providing a virtual main office desktop 
environment for a remote user of a main office re- 
sources, said method comprising the steps of: 

providing a gateway coupled to a telephone 
switching system of the main office and to an 
Internet Protocol (IP) network, for receiving and 
transmitting signals between the telephone 
switching system and the IP network: 
providing the remote user with a connputing de- 
vice capable of connecting to and communicat- 
ing with the IP network: 
connecting the computing device to the IP net- 
work at an arbitrary k>calion geographically re- 
mote from the mam ollice, 
communicating with the telephone switching 
system of the main office through the IP net- 
work and the gateway, to obtain remote access 
to functions supported by the telephone switch- 
ing system and to other main office rosourcos. 
thus creating the virtual main office desktop en- 
vironment for the remote user. 

1 4. A nr>elhod according to any of claims 12-13. wherein 
the IP network is either the Internet or an intranet 


15. Amethodaccordingtoany of claims 12-14. wherein 
•the gateway is a voice to Intemet Protocol (IP) net- 
work. 

5 16, A method according to any of claims 12- 15. wherein 
the computing device is a personal computer. 

17. Amethodaccordingtoanyof claims 12-16, wherein 
the computing device further comprises an audio 
10 signal processor and an audio transducer. 
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